T
he Revett Formation of northern Idaho and western Montana contains major stratabound copper-silver deposits near Troy, Rock Creek, and Rock Lake, Montana. To help the U.S. Forest Service (USFS) meet its goal of integrating geoscience information into the land-planning process, U.S. Geological Survey (USGS) scientists recently completed a compilation of regional stratigraphy and mineralogy of the Revett Formation and a mineralresource assessment of Revett-type copper-silver deposits. The USGS assessment indicates that a large area of USFS-administered land in northwestern Montana and northern Idaho may contain signifi cant undiscovered Revett-type copper-silver deposits.
The western Montana copper belt, which extends from northwestern Montana into northern Idaho, contains several large stratabound (confi ned to a single stratigraphic unit) copper-silver deposits in fi ne-to medium-grained quartzites (metamorphosed quartz sandstone) of the Revett Formation. A recent U.S. Geological Survey (USGS) assessment indicates that a large area of U.S. Forest Service (USFS)-administered land in northwestern Montana and northern Idaho may contain signifi cant undiscovered Revett-type copper-silver deposits.
The Rock Creek-Montanore and Troy deposits, which are currently the most signifi cant undeveloped resources identifi ed in the western Montana copper belt, are among the Nation's largest stratabound copper-silver deposits, containing about 15 percent of the copper in such deposits in North America. Worldwide, stratabound copper-silver deposits contain 23 percent of all copper resources and are the secondmost important global source of the metal after porphyry copper deposits.
Production from the Revett Formation at the Troy Mine in Montana is 390 million pounds of copper and 48 million troy ounces of silver, and reserves are estimated to be 156 million pounds of copper and more than 18 million troy ounces of silver. Undeveloped resources at nearby Rock Creek-Montanore in Montana are estimated to be more than 5 billion pounds of copper and 679 million troy ounces of silver. Numerous other stratabound copper-silver prospects and occurrences in western Montana and northern Idaho were located as part of the USGS study, although few have had recorded production.
Origin of the Copper-Silver Deposits
The Revett Formation is part of the 1,401-to 1,470-million-year-old Belt Supergroup and was originally deposited during the Mesoproterozoic Era (1.6 to 1.0 billion years ago). The formation consists of quartzite, siltite, and argillite (very fi ne grained to medium-grained, quartz-rich metamorphosed sedimentary rocks). The thick, clean quartzites of the Revett Formation, which are among the coarsest-grained sedimentary rocks in the lower part of the Belt Supergroup, acted as aquifers before consolidation of the sediment into rock. Metals were deposited where oxidized metal-bearing brines upwelled along faults, migrated laterally through the aquifers, and intersected preexisting pyrite-hematite interfaces in the sediment, where the metals were reduced and deposited.
The deposits are characterized by mineral zones (characteristic ore and alteration Printed on recycled paper minerals) that provide a useful guide for exploration for mineral deposits. Regional changes in the mineral zones, the thickness and grain size of sedimentary beds, and the overall geologic structure provide evidence for the direction of fl uid movement in the sediment during deposition of the Revett Formation and during formation of the copper-silver deposits and provide a framework to evaluate the potential for undiscovered deposits.
Results of the USGS Assessment
USGS scientists compiled and analyzed existing data on the distribution, stratigraphy, grain size, and primary and alteration mineralogy of the Revett Formation in western Montana and northern Idaho. The data-from 126 measured sections and diamond-drill holes, totaling more than 150,000 feet of true thickness-were made available by Asarco, Inc., and Kennecott Exploration, Inc., after abandoning exploration programs for Revett copper-silver deposits. The USGS assessment was then USGS scientists used the spatial distribution of copper-silver mineralization in the Revett Formation, as determined from an examination of measured sections and drill cores and an interpretation of the fl ow paths of brines in the sedimentary deposits, to conclude that approximately 556 square miles of mostly USFS-administered lands is favorable for undiscovered copper-silver deposits. These interpretations in the report will serve as a useful guide for future mineral-resource exploration and assist the USFS in land-use decisions when mineral-resource development must be weighed against other land uses, such as recreation and habitat preservation. 
